Nitrovasodilators and cGMP inhibit human platelet activation.
Endothelial relaxing factor has been identified as nitric oxide, formed from L-arginine by the soluble enzyme nitric oxide synthase. Nitric oxide inhibits platelet aggregation and adhesion by stimulating a soluble guanylate cyclase and increasing the intracellular concentration of cyclic GMP. Nitrovasodilators, such as sodium nitroprusside, release the active moiety, nitric oxide. In the present study, we have investigated the effect of sodium nitroprusside and of a permeable cGMP derivative on the aggregation and ATP secretion of human platelets stimulated with the protein kinase C activators 1-oleoyl-2-acetylglycerol or 4 beta-phorbol-12- myristate-13-acetate. Human platelets were treated with lysine acetylsalicylate, washed and resuspended in Tyrode-buffered solution. ATP secretion was evaluated by luciferin-luciferase luminescence. Nitroprusside (4-40 microM) or 8-Br-cGMP (0.1-2.4 mM) inhibited both platelet aggregation and ATP secretion evoked by 1-oleoyl-2-acetylglycerol (40 microM) or 4 beta-phorbol-12-myristate-13- acetate (4 nM) in a dose-dependent manner, in the presence of the selective inhibitor of cGMP phosphodiesterase, M&B 22948 (5 microM). The inhibitory effect of nitroprusside was reversed by hemoglobin, known to bind and inactivate nitric oxide. To study the calcium-dependent pathway, we treated platelets with the ionophore ionomycin. The ensuing aggregation and ATP secretion were rapid and were dependent on agonist concentration. Nitroprusside (4-40 microM) inhibited the aggregation evoked by ionomycin (0.4 microM) as well as ATP release, in a dose-dependent manner. We conclude that cGMP is able to inhibit both the protein kinase C-dependent and the calcium-dependent pathways leading to platelet activation.